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ABSTRACT
In this paper, a pervious concrete pavement material used for roadway and footpath is introduced. Using the common
material and method, the strength of the pervious concrete is low. Using smaller sized aggregate, silica fume (SF), and
superplasticizer (SP) in the pervious concrete can enhance the strength of pervious concrete greatly. The pervious
pavement materials that composed of a surface layer and a base layer were made. The compressive strength of the
composite can reach 30 MPa .The water penetrations, abrasion resistance, and freezing and thawing durability of the
materials are also very good. It can be applied to both the footpath and the vehicle road. It is an environment-friendly
pavement material,and also the costs of pervious paver blocks are very low as compared to traditional pavers.
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1.
INTRODUCTION
Pervious concrete is a type of concrete with high porosity. It is used for concrete flatwork applications that
allow water to pass directly through it, thereby reducing the runoff from a site and allowing groundwater
recharge. The high porosity is attained by a highly interconnected void content. Typically pervious concrete
has water to cementitious materials ratio (w/cm) of 0.28 to 0.40 with a void content of 18 to 35%.
The mixture is composed of cementitious materials, coarse aggregate and water with little to no fine
aggregates. Addition of a small amount of fine aggregate will generally reduce the void content and increase
the strength, which may be desirable in certain situations. This material is sensitive to changes in water
content, so field adjustment of the fresh mixture is usually necessary. Too much water will cause paste drain
down, and too little water can hinder adequate curing of the concrete and lead to surface failure. A properly
proportioned mixture gives the mixture a wet metallic appearance.
Pervious concrete is used in parking areas, areas with light traffic, residential streets, pedestrian walkways,
and greenhouses. It is an important application for sustainable construction and is one of the techniques used
for ground water recharge.
Urbanization and the resulting increase in urban stormwater over the past few decades have led to an increase
in runoff and pollution. This increase directly affects the surrounding rivers and streams, with impacts such as
increased stream bank erosion, decreased water quality, and decreased base flow as areas become less and less
pervious. Studies show this increase in urban stormwater runoff is a leading contributor of nonpoint source
pollution in urban areas (Paul and Meyer, 2001). Such discoveries have led to a demand for innovative
practices that will discourage future stream degradation and help deal with, and possibly reverse, some of the
damage already done. This demand is becoming more recognized, and as a result, such technologies are
emerging.
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Pervious concrete pavement is an alternative to conventional impermeable pavements. Pervious concrete
pavement is a type of permeable pavement; others include porous asphalt and permeable interlocking concrete
pavers. Pervious concrete is currently primarily considered for low volume, low speed applications. Low
volume, low speed traffic is describing personal vehicles in applications where the traffic is moving at the
speed of residential neighbourhoods or less (50 km/hour maximum).
Pervious concrete pavement has been used in other areas of North America; however there has been caution
in the pavement industry to implement it in climates that experience freeze-thaw cycles (NRMCA, FreezeThaw Resistance of Pervious Concrete, 2004).In rural areas larger amount of rainwater ends up falling on
impervious surfaces such as parking lots, driveways, sidewalks, and streets rather than soaking into the soil.
This creates an imbalance in the natural ecosystem and leads to a host of problems including erosion, floods,
ground water level depletion and pollution of rivers, as rain water rushing across pavement surfaces picks up
everything from oil and grease spills to de-icing salts and chemical fertilizers.
A simple solution to avoid these problems is to stop constructing impervious surfaces that block natural
water infiltration into the soil. Rather than building them with conventional concrete, we should be switching
to Pervious Concrete or Porous Pavement, a material that offers the inherent durability and low life-cycle
costs of a typical concrete pavement while retaining storm water runoff and replenishing local watershed
systems. Instead of preventing infiltration of water into the soil, pervious pavement assists the process by
capturing rainwater in a network of voids and allowing it to percolate into the underlying soil.
1.1 Pervious Concrete Pavement
Pervious concrete pavement is a sustainable solution to a challenge that often exists in urban areas. The
challenge is handling the large amount of existing impervious area in urban environments and additional area
created during urban growth and development. The challenge of impermeable areas is that runoff is produced
and it requires an infrastructure system for adequate control (Walker, 2009). Pervious concrete pavement has
two functions: a paved surface available for low volume, low speed applications; and a stormwater
management alternative. The rigid concrete creates a paved surface for various uses while the open voids in
the concrete allow water to drain from the surface. Research has been done to develop pervious concrete
mixes for high volume applications (PCA, 2009). In this work, only low volume and low speed applications
were considered. The low volume, low speed applications that are generally considered for pervious concrete
pavement are:
• Sidewalks;
• Paths;
• Driveways;
• Parking lots;
• Shoulders; and
• Residential streets.

Fig.1 Pervious concrete
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Pervious concrete can be used in active or passive drainage applications and therefore reduces the demand to
develop a high strength mix at this time. Active drainage occurs in scenarios when runoff from surrounding
impermeable areas is drained through the pervious concrete pavement structure in addition to the precipitation
occurring directly on the pervious concrete pavement. Passive drainage occurs when only precipitation falling
directly on the pervious concrete pavement system is being drained through the pavement structure (PCA,
2012).
1.2 Environmental Benefits
The low impact of using pervious concrete pavement is one of the main factors attributing to the
environmental benefits of this material. The drainage capabilities of pervious concrete pavement lead to
developments that have minimal to no effect on the natural water cycle in the area. The reduction or often
elimination of runoff in areas paved with pervious concrete pavement, in comparison to the use of an
impermeable pavement, is a tremendous environmental gain. Permeable pavements are commonly referenced
as Best Management Practices (BMP) for source control measures of urban stormwater management. The
City of Toronto’s 2003 Wet Weather Flow Management Master Plan includes porous pavement as primarily a
source control method for stormwater management but also conveyance as an additional application. It notes
that porous pavements reduce erosion impacts and re-establish natural hydrological processes (City of
Toronto, 2003). The 2006 Halifax Regional Municipality Stormwater Management Guidelines reference
permeable pavement as a common BMP in literature (Devereauz & Lorant, 2006).
Permeable pavement is referenced by many cities and municipalities throughout Canada as being a
stormwater management alternative. The City of Calgary’s stormwater strategy goals includes reducing both
rates and volumes of stormwater runoff to protect the health of the watershed. The solution to these goals is
noted as being the development and implementation of innovative stormwater alternatives in new and
redeveloped areas. Sustainable streetscapes and permeable pavements are included as source control solutions
(Bozic, Deong, & Fesko, 2007). The United States Environmental Protection Agency (USEPA) has
acknowledged two requirements in the recent development of the National Pollutant Discharge Elimination
System (NPDES). These requirements are: private and public land owners reduce the amount of stormwater
runoff on their property; and reduce the contaminants in the runoff water to near pre-development levels
(EPA, 2008). These reductions can be achieved by detention ponds and vegetative buffers; however, pervious
concrete pavement has also been recognized as an effective tool in reducing stormwater runoff and initially
treating stormwater (WERF, 2005). The USEPA has recognized the abilities of pervious concrete pavement to
reduce stormwater and act as a management tool by including it as a Best Management Practice. The benefit
of eliminating runoff and maintaining the local, natural hydrological cycle is substantial to the surrounding
environment. The additional benefit of pervious concrete pavement, similar to any concrete pavement, is that
if there is runoff over the surface, it will not become heated. Surfaces that are dark in colour such as roofs and
asphalt parking lots can cause runoff that is much higher in temperature than the rainfall naturally was. Heated
runoff is detrimental to aquatic life if it reaches streams and waterways (Roa-Espinosa, Norman , Wilson, &
Johnson, 2003). Projects have been carried out by many groups to evaluate the ability of pervious concrete
pavement to remove particulate from water that moves through the pavement structure. Pollutants that would
otherwise remain in runoff and contaminate runoff have been shown to be removed during filtering through
the voids in a previous concrete pavement (Tennis, Leming, & Akers, 2004).
1.3 Social Benefits
Often the environmental benefits of sustainable infrastructure alternatives are more apparent to the user than
those that improve society. Pervious concrete has several attributes that can improve the quality of life for the
local community. Many of the societal benefits that pervious concrete exhibits are shared by conventional
concrete pavements as well. These include minimizing heat islands and increased reflectivity. Both of these
benefits are attributed to the colour of concrete, light grey, in comparison to asphalt pavement which is black
in colour. The urban heat island effect occurs in urban areas with many dark surfaces that lead to the localized
air temperature being higher than it would be on a comparable day in a rural environment. Research indicates
that the air temperature in urban areas can be up to 4°C degrees higher than it would be in a rural setting (Pon,
2000). The effect of this increased temperature, is a higher frequency of heat related illness, especially in the
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susceptible population: children; and seniors (EPA (. P., 2009). While the effects of urban heat islands on
humans are of great concern to communities and cities, reductions of urban heat islands also benefit the
environment and economy. By maintaining the natural air temperature and not increasing it unnecessarily, due
to dark areas, the demand for resources is not accelerated. Therefore additional resources and funds are not
spent cooling buildings because of increased outdoor temperature (Pon, 2000).
1.4 ECONOMY
Pervious concrete pavements have the potential to exhibit the same low life cycle costs as conventional
concrete pavements. The life cycle cost of conventional concrete pavement is low because concrete has a
longer life time than other paving materials and can require less maintenance throughout the life cycle.
Pervious concrete that is well designed and constructed should also exhibit similar life cycle performance
(NRMCA, Economic Benefits, 2010).
Pervious concrete pavement can offer economical benefits to
individuals using it on their own property as it maintains the natural water cycle. Since pervious concrete is a
low impact development it ensures that surrounding vegetation, such as gardens and lawns, receive natural
moisture. This limits expenses for the home owner related to watering. In the case of both private and
commercial properties pervious concrete can be used in a water harvesting system which reduces the water
demand. In order to accommodate stormwater management systems, additional land is often required for
stormwater retention ponds. Stormwater management systems also require infrastructure such as pipe
networks which adds to the expense of a project. The use of pervious concrete pavement can eliminate the
need for land and infrastructure to support stormwater management systems (NRMCA, 2010). Dark areas in
urban centres result in urban heat islands which are harmful to the health of the community but also result in
an increased expense related to cooling surrounding buildings (Pon, 2000). If urban heat islands can be
mitigated the cooling costs of the surrounding community will not be increased and therefore less resources
and funding will be required. The light colour of concrete reduces the amount of lighting infrastructure
required to create the desired brightness of parking lots and paths during evening and night use. It is suspected
that the light colour of pervious concrete pavement will have a similar benefit. In addition to less funding
being spent on lighting infrastructure, less funding is required during the life cycle of the infrastructure as
there are fewer assets to supply power for. Achievement of economic benefits with the use of pervious
concrete contributes to the sustainability of the material.

Fig. 2 Drainage system of permeable pavement

Fig. 3Typical schematic layout of a porous pavement system
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2.METHODOLOGY
2.1 Materials
To simulate mixtures for use in State Highway Administration (SHA) projects, materials often used for SHA
projects were specified. Vulcan materials supplied the coarse and fine aggregates. The aggregates originated
from their quarry and were distributed.A maximum of 1/2 in. diameter aggregate was used in each mix design.
Fine aggregates were used to help achieve higher design strengths. Portland Type I cement was used in each
mix. One control mix and three mix designs with the following admixture were batched: viscosity modifier,
delayed set modifier, and cellulose fibers and were developed for the different batches and different tests to be
performed:
2.2 GENERAL PROPERTIES
Void content: 18-35%
Cement: 267-415 kg/m3
w/cm ratio : 0.26 0.40
Coarse aggregate: 9.5 -19mm. little to no fine aggregate (less than 10% of wt. of total aggregate) Just enough
cementitious paste to coat the coarse aggregate.
2.3 Mix Design
While pervious concrete contains the same basic ingredients as the more common conventional concrete (i.e.
aggregate, Portland cement, water, and a variety of admixtures), the proportioning of ingredients is quite
different. One major difference is the requirement of increased void space within the pervious concrete. The
amount of void space is directly correlated to the permeability of the pavement. With low water to cement
ratio, the need for void space within the mix design, and little to no fine aggregates, the conventional design of
concrete needs to be adjusted accordingly. Ranges of materials commonly associated with pervious concrete
are listed below. These ranges are based on previous research. Design Void Content: 15% to 25% Water to
Cement Ratio: 0.27 to 0.33 Binders to Aggregate Ratio: below 0.25 the goal for the final mix design was to
provide a strong, durable pervious concrete design which allowed for adequate drainage of rainwater.
Reviewing the literature and past research, a 15% design void content would have allowed for higher strength
and durability in the pervious concrete samples but not allowed adequate drainage based on Maryland peak
storm events. A 25% void content would have allowed more than enough void space in the samples to
accommodate a peak storm even in Maryland but may not have provided the strength and durability that was
required for the research project. Taking into account the goals of the project and the literature review, a
target void content of 20% was desired with a water-to-cement ration of 0.3. Prior to the application of the
admixtures, several test mixes were performed to determine an appropriate mix design for the project. While
trying to increase strength and maintaining permeability, different values of water to cement ratio were tested.
Three different water-to-cement ratios were tested: 0.27, 0.30, and 0.33. Three cylinders, 4 inch diameter by 8
inch tall were cast for each ratio. During mixing, it was noted that the lowest water-to-cement ration of 0.27
was very dry. The cylinders were demolded after 24 hours and allowed to cure in a water tank. After three
days, it was visually observed that the lowest water-tocement ratio had several loose aggregates not bonded
together. Comparing to the literature review, past research, and the sample mix designs performed.
The standard mix proportions for the mix were as follows: Cement: Coarse Aggregate: Fine Aggregate: Water
which will be equivalent to 1:4.1:0.30:0.30 by weight. The pervious concrete mix design that was used for
this research project was determined from a thorough literature review of past research. The total amount of
concrete to conduct the four tests (Compression Test, Tensile Test, Permeability Test, Density and Void Test)
required is 0.28 cubic yard.
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For consistency by taking a handful of pervious concrete mix and creating a ball. If the aggregate separated
and did not maintain the ball shape, the mixture was considered too dry. If the ball had a lot of paste running
off the aggregate and sticking to the glove, then the mixture was considered too wet.
2.4EXPERIMENTAL TESTS
2.4.1 Density and Void Ratio
ASTM C1688 has become one of the few accepted tests that can adequately determine effective pervious
concrete mix properties such as density and void content. This test helps to determine if the freshly mixed
concrete will achieve the targeted void content as specified in the mix design. The test was conducted at the
University of Maryland and was done by first obtaining a cylindrical steel container with a minimum capacity
of 25 cubic feet. The inside was moistened with a damp towel and excess water was removed from the
bottom. The container was then weighed and the weight recorded to the nearest gram. The freshly mixed
pervious concrete was scooped into the container and once it was approximately half full, a standard proctor
hammer was used to compact the specimen. The hammer was dropped 20 times evenly around the cylindrical
area. The container was then filled ¼ of an inch above the top lip. The proctor hammer was used again to
compact the specimen using 20 evenly distributed blows. A hand trowel was used to strike off the top surface
of the container and a clean towel was used to wipe down the sides. The cylinder was then weighed and the
weight recorded to the nearest gram. The weight of the pervious concrete sample was found by subtracting
the total weight of the cylinder and sample from the measured weight of the container.
The density and void content was found by first determining the theoretical density of the concrete
computed on an air-free basis. This is computed by dividing the total mass of all materials batched by the sum
of the absolute volumes of the component ingredients in the concrete mix.
2.4.2 Density and Theoretical Density of the Pervious Concrete
The absolute volumes were determined by taking the quotient of the mass of the ingredient divided by the
product of its relative density times the density of water. The specific gravities for the coarse and fine
aggregates were given by the aggregate supplier. The Portland cement was assumed to have specific gravity
of 3.15 as stated in ASTM C 1688. Equation 1 denotes the theoretical density of the concrete computed on an
air-free basis:
T = Ms/Vs………………………………………………………………………….…Eq.1
To calculate the actual mix density, the mass of the concrete filled container must be subtracted from the mass
of the container and then divided by the volume of the container. Equation 2 denotes the density of the
pervious concrete mix:
D = (Mc-Mm)/Vm………………………………………….………………………...Eq.2
The void content of the sample was found by the following equation:
U = (T-D)/T x 100 %…………………………………………...………………….Eq.3
The target void content of the mix design was 20%. As shown in Table 4.2, all four mix designs are within an
acceptable range. The cellulose fiber mix had the lowest void content. This was primarily due to the fibers
taking up a small portion of the void content.
2.4.3 Compressive Strength Test
The compressive strength test was performed on all four mix designs. Three cubes were cast from each mix
design and the average of the compressive strength was used as the final number. Four different periods were
used to determine the rate at which the cylinders gained strength – Day 7, Day 14 and Day 28. The test was
performed at a concrete technology Laboratory P.IG.C.E Nagpur. The specimens were removed from the
curing box at the day of testing and wiped clean. The diameter of each specimen was measured at the top,
middle, and bottom. The average of the three diameters was used to calculate the cross-sectional area. Any
specimen having a diameter varying more than 2% of any other measured diameter was not used in the
compression test. All the pervious concrete samples met this requirement. The specimens were then placed
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under the center ring of the compression machine. The test machine used was hydraulically powered. The
upper bearing block was stationary, while the lower bearing block moved up to compress the specimen. The
upper bearing block was capable of tilting if the top of the specimen was not completely horizontal. Prior to
testing, the surfaces of the testing machine were wiped clean. The test cylinder was then placed on the lower
bearing block and centered. The load was applied at a rate corresponding to a stress increase between 28
psi/sec and 42 psi/sec. Each specimen was loaded until the load began to decrease rapidly, and a fracture was
clearly evident. The maximum load applied was then recorded. The procedure was repeated at the interval of
days noted earlier.

Fig.4 Compressive testing machine
The compressive strength was calculated by dividing the final maximum load recorded by the cross-sectional
area of the cylindrical specimen. If the specimens had a Length-to-Diameter ratio less than 1.75, the
compressive strength calculated must be modified with a correction factor. If the Length-to-Diameter ratio is
greater than 1.75, no correction factor is needed. Since the ratio for all specimens exceeded 1.75, no
correction factor was used. The average 28 day compressive strength varied from 2048 psi to 3227 psi. The
low variation in the compressive strength can be attributed to the same method of compaction of the
specimens. Each specimen was compacted at two lifts – one at the mid height and the other at the top. It has
been discussed that for pervious concrete samples there is a high degree of correlation between compressive
strength and the method of compaction. Due to the open voided structure of the pervious concrete, the more
compaction each sample receives, the more these voids tend to close.

Fig.5 Crushing of paver
3.MATERIAL PROPERTIES
3.1 Cement
Ordinary Portland cement, 53Grade conforming to IS: 269 – 1976.Ordinary Portland cement, 53Gradewas
used for casting all the Specimens. Different types of cement have different water requirements to produce
pastes of standard consistence. Different types of cement also will produce concrete have a different rates of
strength development. The choice of brand and type of cement is the most important to produce a good quality
of concrete. The type of cement affects the rate of hydration, so that the strengths at early ages can be
considerably influenced by the particular cement used. It is also important to ensure compatibility of the
chemical and mineral admixtures with cement.
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The cement content of a pervious concrete mix was evaluated in terms of its effect on freeze thaw durability
with samples that were prepared in the laboratory. With a higher cement content, the samples showed better
performance in freeze-thaw cycling. This freeze-thaw cycling was performed while the samples were
continually submerged. The inclusion of more cement is predicted to lead to a thicker paste and therefore
more bond development (Yang Z. , 2011). Ranges of water to cement ratios were evaluated in laboratory
prepared pervious concrete mixes. A water cement ratio of 0.25 showed less freeze-thaw durability in
saturated conditions than a ratio of 0.35. It is suspected that below a water cement ratio of 0.35 there may have
been excessive drying and shrinkage cracking occurred (Yang Z. , 2011). Mixes prepared in the laboratory
were compared for compressive strength and permeability. Samples with a higher water cement ratio, 0.33,
showed the highest compressive strength results. The mix with a water cement ratio of 0.25 had the lowest
compressive strength and a mix with a water cement ratio of 0.29 had compressive strength results in between.
A clear relationship between density of the sample and water cement ratio and compressive strength result
was present. Samples within a specific mix with higher densities had higher compressive strength results. The
permeability test results did not show as clear a correlation, however a trend was present. The higher water
cement ratio mixes consistently had lower permeability rates

Fig.6 Pozzolana Portland cement
3.2 Coarse Aggregate
Locally available crushed blue granite stones conforming to graded aggregate of nominal size 12.5 mm as per
IS: 383 – 1970. Crushed granite aggregate with specific gravity of 2.77 and passing through 4.75 mm sieve
and will be used for casting all specimens. Several investigations concluded that maximum size of coarse
aggregate should be restricted in strength of the composite. In addition to cement paste – aggregate ratio,
aggregate type has a great influence on concrete dimensional stability.
A comparison of two pervious concrete mixes in the laboratory demonstrated that the size of aggregate can
result in different void structures developing and therefore different characteristics. Pervious concrete mixes
were prepared in the laboratory, one with smaller sized aggregate, 8 mm – 10 mm and the other with larger,
16 mm – 20 mm. The aggregate used in both mixes was gravel. Using x-ray scanning it was identified that the
smaller aggregate mix had a higher percentage of voids and mortar than the larger aggregate mix. The
hydraulic permeability was found to be lower in the smaller aggregate mix when measured, than in the larger
aggregate mix, even though the smaller aggregate mix had more voids. The x-ray scans showed that although
there were more voids in the smaller aggregate mix, the voids were smaller and more distributed throughout
the sample than in the larger aggregate mix. The larger aggregate mix had larger voids and visibly small
contact points between aggregates. Smaller aggregates have more surface area when a volume of space is
considered than larger aggregates. Therefore there is more area for mortar coverage and opportunity for
contact and bond development (Kringos, Vassilikou, Kotsovos, & Scarpas, 2011). Pervious concrete samples
with the same void content were identified to provide different permeability rates depending on the
characteristics of the voids themselves. Using binary images, x-ray microtomography and computational
analysis, the characteristics of the voids in three laboratory prepared pervious concrete mixes were compared.
Each mix contained a different size of aggregate. Although the void content of the three mixes was similar,
the permeability increased as the aggregate size increased (2.36 mm to 12.7 mm). The images and
computational analysis showed that when larger aggregate was used in the pervious concrete mix the void size
increased. The permeability results suggest that larger sized voids lead to higher permeability and the void
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content does not necessarily describe this (Neithalath, Bentz, & Sumanasooriya, May 2010). The
permeability of a pervious concrete pavement structure is not necessarily the determining factor as to whether
the pavement performs adequately. Permeability rates have been found to increase exponentially as the void
content of a pervious concrete mix increases. It is important to find a balance between void content, durability
and permeability rate in a pervious concrete mix design (Schaefer, Wang, Suleiman, & Kevern, 2006; Delatte
& Cleary, 2006).

Fig .7 Uniform size of aggregate
3.3 Water
Casting and curing of specimens were done with the potable water that is available in the college premises.

Fig.8 Water
3.4 General Properties
Void content: 18-35%
Strength: 28-281 kg/cm2
Infiltration rate: 0.80 lt per min
Cement: 267-415 kg/m3
W/cm ratio: 0.26- 0.40
Coarse aggregate: 9.5-19mm little to no fine aggregate (less than 10% of wt. of total aggregate) Just enough
cementitious paste to coat the coarse aggregate.
3.5 Water Cement Ratio
The water cement ratio (W/C) of a concrete mix affects the characteristics of the mix and the performance.
The mix designs used in this project had various W/C, ranging from 0.23 to more than 0.29. The W/C is an
important descriptor of the paste in a concrete mix design. The structure of a pervious concrete mix makes the
paste characteristics very important.
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Fig.9 Pervious concrete mix
3.6 Experiments
Different sample blocks were made by using different proportions of cement, aggregates, admixture and
water. In all of the tests no used sand at all.

Fig.7 Cube samples
Table 1. Different proportions of sample blocks (dim. 15mm*15mm*15mm)
Sample
Cement(kg.)
Coarse aggregate
Water(gm.)
Infiltration rate
(kg)
(lt/min.)
1
1
(20mm) 5.2
450
0.27
2
1
(20mm) 5.2
440
0.34
3
1
(16mm) 5.2
400
0.40
4
1
(16mm) 5.2
380
0.46
In the experiment,different sample blocks were made by taking different sizes of aggregates in the range of
9.5-20mm, and on trial and error method , with variable quantity of water keeping the quantity of cement and
coarse aggregate same, as shown in table 1. No sand is used in all the samples as it reduces the void content
and thus reduces the porosity of the block. So according to the different proportions of materials used in the
above four sample blocks, the most appropriate proportion is found to be of sample 4 , having the maximum
infiltration rate.
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Sample

Table 2. Different proportions of paver blocks
Cement(kg.)
Coarse aggregate Water(gm.)
(kg)

Infiltration rate
(lt/min.)
1
0.60
(12.5mm) 2.6
165
0.60
2
0.58
(12.5mm) 2.6
160
0.65
3
0.56
(10mm) 2.6
160
0.67
4
0.54
(10mm) 2.6
170
0.70
Over the data taken from table 1.Different proportion of sample blocks, the specifications and dimensions of
the paver block mould ,( i.e. size , shape , weight of mould) the quantities of cement , coarse aggregate and
water is calculated for the mould of paver block . So different samples of paver blocks were made in a lab ,
varying the quantities of cement and water , keeping quantity of coarse aggregate same . The size of aggregate
affects the void content in the block, so coarse aggregate of sizes 12.5mm and 16mm were used in the above
four samples. After calculating the infiltration rates of the four paver blocks , sample 4 has the maximum
infiltration rate of 0.70 lts/min. than the rest. So it can be effectively used at the sites.

Fig.8 Permeable paver
The admixture can be used 'Apple chemie BU430 A3&Sika Viscocrete5001' This made water release from
cement particles design we filled cubes wastage was also there in filling the cubes. The top surface of cubes
was closed to prevent fast evaporation of water since it is porous.The cubes were opened the next day and put
in water for proper hydration of cement. These cubes were not perfectly pervious. Its base and sides (up to
some height) were flat and smooth. The cement-water slurry settled down and it might have happened due to
high quantity of admixture.So in all, sample no 3(final sample) was the successful one. This was made with
low w/cm ratio and w/o compaction.
Table no.3 Specifications
Shape
hexagonal
ThicknessArea
Volume
Weight
Infiltration rate
Strength

60mm
0.0331 m2
0.00198 m3
3.112kg
0.79 litres per min
After 14 days curing-18kg/cm2
After 28 days curing-24kg/cm2

Density
Cost for one paver
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4. WORKING MODEL
4.1 Design
The design phase of a pervious concrete pavement project includes the mix design of the pervious concrete,
the characteristics of the granular base storage layer and the entire pavement structure. The mix designs that
were used in this project will be compared, the pavement structure that was developed for each field site will
be discussed, and the structural performance of the pavement structures will be analyzed in this chapter.

Working model of hexagonal pavers
5. Innovations and future research
Concerning porous pavements, silica fume and super plasticizer can be added to standard porous concrete
ingredients. This usually improves the compressive strength of the porous pavement to allow for higher loads
depending on the application. With respect to PPS, an additional layer of heat-bonded geotextile was
introduced to the Formpave sub-base.
This liner slowed down the release of small oil spillages, and their subsequent transport through the system. In
case of an emergency, however, this solution cannot be used to protect large volumes of released oil, although
the oil trap may significantly reduce the released amount of oil. Furthermore, the authors of this paper have
recently worked with Form pave and Water Furnace Europe to develop a heating/cooling system, which can
be installed within the sub-base of modern PPS.

Fig.9 Tanked permeable pavement system including a heating/cooling element
The energy gained from the below-ground pump can be used for heating or cooling buildings. Natural energy
can be used to heat water and subsequently reduce industrial and domestic energy bills. The system is safe,
reliable and energy efficient, because heat energy is transferred from the earth to heat and cool work and

1223

B.R. Gautam, L.R. Gangwani, A.R. Kahalkar

International Journal of Engineering Technology Science and Research
IJETSR
www.ijetsr.com
ISSN 2394 – 3386
Volume 4, Issue 11
November 2017

domestic environments, which would otherwise rely on fossil fuels that are becoming scarce and more
expensive. The research focuses also on improving the growth of microorganisms during
artificial temperature fluctuations induced by the heat pump. Further research on the short- and long-term
effects of contaminants that remain in the PPS should be undertaken. The self-sustainability of these relatively
new systems in comparison to traditional pavements requires further assessment. Moreover, the long-term
impact of PPS on the environment is still unclear. Finally, as PPS are becoming established as environmental
friendly engineering techniques, there is a need for the development of simple computer-based decision
support tools for engineers and planners. Most recent attempts to incorporate PPS into a SUDS decision
support model were made by the lead author.
6. Conclusion
The Pervious concrete blocks made by using uniform size of aggregate (10mm,12.5mm,16mm,20mm),and
w/c ratio 0.31, allows water to pass through it with the average infiltration rate of 0.79 liter per min . So
finally by trial and error method it was observed that the use of aggregates in the range of 9.5-19 mm is most
suitable for making pervious pavement blocks because its infiltration rate is much higher as compared to
traditional pavement blocks. Also the density of Pavement block is found to be 1571 kg/cu.cm and it is in a
standard range ( 1500 to 2000 kg/cu.cm) but greater the density higher is the strength and lower the infiltration
rate .After testing all the four samples in compressive testing machine its average strength is observed as 24
kg/cm2 after 28 days of curing,which was not suitable for heavy loaded area but can be used in light volume
areas.Pervious concrete not only serves storm water management but also removes air pollutants,water
impurities thus it provides pure water to ground water sources and it also removes turbidity upto 2 to 4 NTU
from surface water. Designed Pervious Pavement blocks allows transfer of water and air to root system
allowing trees to flourish. It is also economical to use pervious pavement blocks as the estimating cost of one
pervious pavement block is Rs.9.55 per paver which is much more less than traditional pavement blocks .
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